Lectin-mediated induction of IL-4-producing CD4+ T cells.
Cultured murine CD4+ T cells have been shown to differentiate into IL-2 or IL-4-producing subsets. The factors responsible for the development of CD4+ T cells which produce IL-2 but not IL-4 and cells capable of producing IL-4 but not IL-2 are unknown. Here we describe a system that allows the controlled induction of IL-2- or IL-4-producing T cells after one single round of activation. Freshly isolated CD8-depleted T cells were activated with various polyclonal T cell activators for 48 h, washed, and then expanded under different conditions. IL-2 and IL-4 production were induced by restimulation of T cells and were measured with CTLL cells that respond to both cytokines and mAb to IL-2 and IL-4. T cells produced mainly IL-2 and small amounts of IL-4 when restimulated after expansion culture for 12 days with rIL-2 alone. However, after expansion for 12 days in the presence of rIL-2 plus Con A, we observed a 30- to 100-fold up-regulation of IL-4 activity and a 100-fold down-regulation of IL-2 when assessed by responses of CTLL cells incubated with the supernatant of restimulated T cells and by responses of CTLL cells cocultured with restimulated cells. An increase of IL-4 and decrease of IL-2 was also observed when the results were based on the cell numbers at the beginning of the expansion culture. The induction of IL-4 and the down-regulation of IL-2 1) were not reproduced with alpha-methyl-mannoside-treated supernatant of Con A-stimulated spleen cells, 2) were not dependent on the presence of large numbers of APC, 3) did not result from differential consumption of lymphokines after restimulation, 4) were not due to a difference in the time course of IL-2 or IL-4 release in either T cell population, and 5) were obtained regardless of the agents used to activate or to restimulate the T cells. Because Con A remained detectable on the T cell surface and because expansion of activated T cells with IL-2 plus Con A for several days was necessary, our results indicate that mainly IL-4-producing CD4+ T cells can be induced by prolonged engagement of T cell surface molecules.